With increasing global impact of chronic degenerative non-communicable diseases (CDNCD), multidisciplinary chronic disease management care programs (CDMCP) come as a solution to improve the quality of patients care. Method: We conducted a cross-sectional epidemiologic prospective cohort study with data comparing a group of patients monitored by a CDMCP with subjects without CDMCP care, from 2010 to 2012. The patients monitored in this program were selected because they presented CDNCD with frequent hospitalization and/or emergency care in the year prior to study selection. Also, the patients could be referred to the program by their physicians and/or other programs such as HomeCare or family medicine. All costs related to the program were included and compared with the costs of users with the same epidemiological profile who opted for not participating in the CDMCP. Results: We analyzed data from 1,256 cases, including 639 (51%) men and 617 (49%) women. The mean age was 56.99 years and 73% were older than 50 years. There was a prevalence of 34% (428) cases with ischemic heart disease (myocardial infarction and stroke) and 17% (210) with neoplasms. The cases studied showed a reduction of 79% in the number of days of hospitalization compared with the cases without CDMCP monitoring. The average reduction of total costs (hospitalizations, emergency room visits and/or disease complications) was 31.94%, with average reduction of 8.36% in monthly costs. Conclusion: Multidisciplinary monitoring carried out by CDNCD patient management programs can reduce hospitalizations, emergency room visits and complications, positively impacting the costs with health care.
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Chronic degenerative and non-communicable diseases (CDNCD)
In recent decades, Brazil has presented important transformations in its pattern of mortality and morbidity due to changes in demographic, epidemiological and nutritional profiles. This phenomenon also accompanied the growth of the elderly population and reduction in child malnutrition, with a large increase in the number of obese and/or overweight people, increasing the CDNCD. The World Health Organization (WHO) 5 defines CDNCD as primarily cerebrovascular and cardiovascular diseases, diabetes mellitus, obstructive lung diseases, asthma and neoplasms, in addition to mental and neurological disorders; oral, bone and joint procedures; genetic disorders; eye and hearing pathologies. This set of diseases has various common non-modifiable risk and behavioral factors that can be managed together. 6 Economic evaluations According to Alliota, 7 multidisciplinary chronic disease management care programs (CDMCP) produce 60% reduction in demand for hospital services, 50% reduction in hospitalizations, and increased user satisfaction. In this context, according to Lynce 2007, 8 5% of chronically ill patients consumed 30% of inpatient costs in Portugal. With quality management it is possible to obtain values as significant as a 40% reduction in hospital admissions due to chronic respiratory diseases, 25% reduction in hospitalizations due to diabetes; 38% reduction in emergency calls to patients with asthma, [9] [10] [11] [12] and 50% reduction in the occurrence of absenteeism due to arthritis. 13 Thus, our study aimed to evaluate the epidemiological profiles and total health care costs of a group of patients with CDNCD at a Brazilian supplementary health service that was monitored by a CDMCP. As a secondary objective, we compared their hospital admissions and total health care costs with a group of patients not monitored by the program.
Method
A cross-sectional observational study with data provided by the CDMCP in the period from June 2010 to January 2012 (20 full months) was conducted. This program was part of the health care services provided to users registered with a health provider (HP) (classified as self-management) from the Brazilian Supplementary Health Sector, in accordance with the current regulations from the National Supplementary Health Agency (ANS).
14 The CD-MCP in this study consisted of a managing physician and a nursing assistant.
Sample
Only epidemiological data (gender, age group and ICD-10 -International Classification of Diseases) and health care costs of the CDMCP users were accessed, and no other data that could identify individual patients under monitoring. This data was provided as computerized reports, which were part of the information technology service of the HP analyzed.
We selected 2107 users with CDNCD to take part in the CDMCP. After being selected, the patients were subdivided into two groups: Those who had chosen voluntarily to participate in the CDMCP and users who chose not to participate.
CDMCP inclusion criteria
Users were selected for having a CDNCD (according to the WHO definition). 5 Users were invited to participate in the program by the CDMCP team or could be referred as instructed by the attending physician and/or other programs from the provider (such as a family medicine or home care service).
Users were invited for a consultation with the program's managing physician, and could freely choose to participate in the CDMCP or not. Non-participation in the program did not interfere or restrict user access to the accredited care services made available by the HP in any way, according to regulations of the Supplementary Health Sector.
14 User participation in the CDMCP did not imply any pecuniary benefits of any kind to the patient.
CDMCP exclusion criteria
Users monitored by other programs offered by the HP (e.g. HomeCare) were excluded from the CDMCP so as not to interfere in the results of the CDMCP analyzed.
CDMCP care flowchart
The care flow of the CDMCP began with the identification of appropriate cases for the program through health care reports based on ICD-10 and indication of patients from other professionals at the HP. After identification of the target public, an initial consultation was scheduled with the managing physician of the program (provided with prescriptions and complementary examinations). The evaluations were individualized, as well as the user's monitoring plan. The managing physician checked the correlation between ICD-10 and the pathologies that the user presented, and sought the most appropriate strategy for each case, advising health education and self-management of the disease by the patient, encouraging them to increase adherence to treatment and suggesting possible non-pharmacological behavioral changes (such as healthy diet, weight control and regular physical activity) (WHO 2002). 15, 16 Patients were monitored through presential consultations (which could be weekly, fortnightly or monthly) and/or phone calls during the monitoring period.
It is important to emphasize that patients remained under the care of their assisting doctors, who took the final decisions about clinical and therapeutic management. The managing physician of the program was responsible for defining the frequency of user assessment, according to the morbidities and the risk of complications of the existing CDNCD. There was no interference in the frequency of consultations defined by the attending physician. Therefore, the CDMCP studied was limited to informational and educational actions.
Economic analysis
To analyze the economic impact of the program, the actual total costs of health care in the group monitored in the program were compared with those of the group that chose not to be monitored. The total costs included medical and non-medical consultations (including the CDMCP), hospitalization, complementary examinations, surgeries, chemotherapy, radiation therapy and hemodynamic procedures. The costs were recorded in national currency (BRL) in the period analyzed. The absolute data (non-itemized total direct costs) were made available through accounting reports provided by the CDMCP. Indirect costs will be analyzed in another text.
Statistical analysis
Qualitative data (gender, age, ICD-10) were described using frequencies and percentages. Quantitative data from the costs were described using maximums, minimums, arithmetic means, standard deviations (SD) and 95% confidence intervals (95CI) with significance at p<0.05. The data was tabulated and analyzed using spreadsheets and charts (Excel ® format from the Office 2007 ® system for Windows ® ) and these remained at the disposal of professionals from the program and HP management.
results
Data from 2,107 cases were selected (1,018 women and 1,089 men, with an average age of 56 years), and these were divided into two groups: The 1,256 users who opted for the program (59.61%) and the 851 patients who chose not to participate (40.38%) (SD±286.37, 95CI 1041.27-1065.73). The main characteristics are described in Table 1 .
Six hundred and thirty-nine of the 1,256 study participants (51%) were male and 617 (49%) female, with gender distribution similarity (SD±15.55; 95CI 627.14-628.26). Mean age was 56.9 (SD±17.65; 95CI 56.01-57.96) years, ranging from one to 95 years; 73% of subjects were older than 50 years.
Three-hundred and seventy-nine of the 851 non-participants (44.53%) were female, and 472 (55.46%) male (SD±65.76; 95CI 421.08-429.92). Their mean age was 56.2 (SD±17.58; 95CI 55.46-56.97), ranging from one to 103 years; 73.27% of cases were older than 50 years.
In the CDMCP group, there were 428 (34%) cases of ischemic heart diseases (coronary atherosclerotic disease and stroke), 210 (17%) neoplasms, 151 (12%) musculoskeletal disorders and 79 (6%) metabolic diseases (diabetes, dyslipidemia, thyroid diseases) and the remainder was distributed within the total pathologies classified according to the ICD-10. In the non-CDMCP group there were 449 (52.83%) cases of cardiovascular diseases and 80 (9.43%) presented neoplasms.
Sixty-three percent of the participants (786) in the CDMCP were classified as holders of health insurance plans and 37% (470) were classified as dependents.
In the CDMCP group, users had 1946 consultations in 290 months of monitoring, 690 (35.45%) of which were return consultations in the program itself, with an average of 57.5 per month (SD±24.93; 95CI 56.12-58.87). The majority of returns referred to cases of cerebrovascular diseases and/or neoplasms. Of these, 40.35% presented bi-monthly consultations with their attending physicians (consultations ranging from weekly to half-yearly).
The sum of the total number of days of hospitalization in the CDMCP group was 230 days compared with 1,097 days in the non-CDMCP group (SD±613.62, 95CI The total cost of the CDMCP group in the period of 20 months was BRL 31,475,653.72 corresponding to 68.06% of the cost of patients in the non-CDMCP group (BRL 46,245,735.84). Despite the lack of statistical significance, the CDMCP contributed to an absolute reduction of 31.94% in total health care costs, with an 8.63% reduction in monthly costs, and a total reduction of BRL 40,529,349.28 (Table 2) .
discussion
In our analysis, we observed that the distribution of CDNCD patients with severe characteristics (frequent hospitalizations and/or emergency consultations in the year preceding the CDMCP) and that needed CDMCP care was similar between genders and had a predominance of individuals aged over 50 years. These results are in accordance with the literature, 5, [13] [14] [15] [16] 18 which shows the similarity of the data studied in relation to the actual world population.
It is important to note that patients with a CDNCD are a heterogeneous population, with different medical care needs: 70-80% need only support and education for selfmanagement of their pathology, while a minority needs intensive hospital care. CDNCD patients, without proper monitoring or not adhering to treatment, have a high risk of complications, poorer quality of life and greater spending with high cost procedures in health systems. 13, 18 In the population studied, an absolute reduction was observed in number of days of hospitalizations (79%) compared to users who had the same clinical conditions and chose not to participate in the program. The lack of individual monitoring of the population in the CDMCP group may be related to a higher number of hospitalizations and, possibly, lower adherence to non-pharmacological treatment measures.
The cost reduction observed was relevant: a 31.94% reduction in the total costs and 8.63% reduction in monthly costs, considering that the program evaluated in this study only offered verbal guidance to users, encouraging self-management of pathologies by patients, without interfering with the treatment plan established by the attending physician (in accordance with the fundamental elements of the programs based on the Chronic Care Model -CCM 17, 18 ). In the same context, the ANS has established standards for Supplementary Health Plans in Brazil to offer users programs for chronic disease management, under Normative Resolutions No. 264 and 265.
14 As noted in this study, it is possible to apply the CDMCP in the supplementary health sector, not only in the public system, with health care quality benefits and overall cost reduction.
In the context of Clinical Governance for continuous improvement of the quality in health care, 19 the CDMCP analyzed in this study incorporated a focus on the individual and on health promotion for those being monitored by it. The health care provided by the case manager (observed in this study) including guidance and information for self-management of chronic pathologies respects the principles of clinical governance of completeness and fairness of the care, respecting the patient's autonomy. Thus, CDMCPs can be regarded as a mechanism capable of adding value to the health provider, rationalizing the use of resources and providing quality health care.
conclusion
Multidisciplinary monitoring through CDMCPs of CDNCD patients can reduce hospital admissions, emergency consultations and complications, positively impacting the costs of health care.
resuMo
Gerenciamento de casos crônicos: governança clínica com redução de custos Introdução: com o crescente impacto mundial das doenças crônico-degenerativas não transmissíveis (DCDNT), os programas multidisciplinares de gerenciamento de pacientes com doenças crônicas (PGDC) apresentam-se como uma solução para melhorar a qualidade do atendimento prestado. Método: foi realizado um estudo epidemiológico, tipo coorte, prospectivo, com dados comparando um grupo em acompanhamento em um PGDC com um grupo sem esse acompanhamento, no período de 2010 a 2012. Usuá-rios acompanhados pelo programa eram selecionados por serem portadores de DCDNT, com internamentos e/ ou consultas em serviços de emergência frequentes no ano anterior à seleção; por indicação do médico assistente e/ou outros programas como HomeCare ou medicina da família. Foram contabilizados todos os custos relacionados com assistência em saúde do programa e comparados com os custos de usuários com mesmo perfil epidemiológico que optaram pelo não acompanhamento no programa. Resultados: foram selecionados dados de 1.256 casos, sendo 639 (51%) do sexo masculino e 617 (49%) mulheres. A média etária foi de 56,99 e 73% dos casos acima dos 50 anos. Predomínio de 34% (428) de casos de doenças cardiovasculares isquêmicas (infarto do miocárdio e acidente vascular cerebral) e 17% (210) de neoplasias. Os casos acompanhados apresentaram redução de 79% dos dias de internamento em comparação com casos não acompanhados. A redução média de custos totais (internamentos, consultas de emergência e/ou complicações) foi de 31,94%, com redução média mensal de custos de 8,36%.
Conclusão: acompanhamento multidisciplinar em programa de gerenciamento de pacientes portadores de DCDNT pode reduzir internamentos, consultas de emergência e complicações, impactando positivamente nos custos da assistência à saúde.
Palavras-chave: doença crônica, gestão em saúde, custos de cuidados de saúde, governança clínica.
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